We use the Sloan Digital Sky Survey (SDSS) Quasar Data Release 12 (DR12Q), containing nearly 300,000 AGNs, to calculate the monochromatic luminosities at 5100Å, 3000Å, and 1350Å, derived from the broad-band extinction-corrected SDSS magnitudes. After matching them to their counterparts based on spectra and published in the SDSS Quasar Data Release 7 (DR7Q), we find perfect correlations with minute mean offsets (∼0.01 dex) and dispersions of differences of 0.11, 0.10, 0.12 dex, respectively, across a 2.5 dex luminosity range. We then estimate the active galactic nuclei (AGNs) black hole masses using the broad line region radius-luminosity relations and the FWHM of the MgII and CIV emission lines, to provide a catalog of 283,033 virial black hole mass estimates (132,451 for MgII, 213,071 for CIV, and 62,489 for both) along with the bolometric luminosity and the Eddington ratio estimates for 0.1 < z < 5.5 and for roughly a quarter of the sky covered by SDSS. The black hole mass estimates from MgII turned out to be closely matched to the ones from DR7Q with the dispersion of differences of 0.34 dex across a ∼2 dex BH mass range. We uncovered a bias in the derived CIV FWHMs from DR12Q as compared to DR7Q, that we correct empirically. The CIV BH mass estimates should be used with caution because the CIV line is known to cause problems in the BH mass estimation from single-epoch spectra. Finally, after the FWHM correction, the AGN black hole mass estimates from CIV closely match the DR7Q ones (with the dispersion of 0.28 dex), and more importantly the MgII and CIV BH masses agree internally with the mean offset of 0.07 dex and the dispersion of 0.39 dex.
INTRODUCTION
It is now widely accepted that every active galactic nucleus (AGN) hosts a supermassive black hole (BH) at its center that accretes matter, leading to the formation of an extremely luminous accretion disk (e.g., Shakura & Sunyaev 1973; Salpeter 1964) . Both the monochromatic and bolometric luminosity L of the disk is tightly correlated with the radius R of the broad line region (BLR), R ∝ L 1/2 , as shown from the reverberation mapping studies of nearby AGNs (e.g., Kaspi et al. 2000; McLure & Jarvis 2002; Kaspi et al. 2007; Bentz et al. 2009 ). We then know the distance to and the the velocity of the BLR gas-dust clouds, obtained from the widths of broadened emission lines in AGN spectra, to measure the BH mass via the virial theorem M BH ∝ Rv 2 (e.g., Vestergaard & Peterson 2006 ; see Shen 2013 for a review). The luminosity of the accretion disk continuum is typically measured from the calibrated AGN spectra at preselected wavelengths (5100Å, 3000Å, and 1350Å), however, if such a calibration is lacking it can be successfully estimated from the broad-band magnitudes (Koz lowski 2015). Pâris et al. (2016) provide the largest to date, uniform catalog of 297,301 AGNs with measured widths of either CIV, CIII], and/or MgII lines (measured as both the full width at half maximum (FWHM) and the blue/red half width at half maximum (HWHM)), but lacks the monochromatic luminosities, necessary to estimate the BH masses, the bolometric luminosities, and the Edding-ton ratios. In this paper, we use the Koz lowski (2015) prescription to convert the broad-band magnitudes to the monochromatic luminosities. We then derive the "virial BH masses", the bolometric luminosities, and the Eddington ratios by combining the monochromatic luminosities with the line widths via the virial theorem. We provide these quantities in a catalog form that is lineby-line matched to the original catalog from Pâris et al. (2016) .
In Section 2, we present the methodology of estimation of both the luminosity and black hole mass. We discuss plausible issues in Section 3 and the paper is summarized in Section 4.
METHODOLOGY
We have downloaded the DR12Q data set presented in Pâris et al. (2016) . It contains 297,301 objects for which we extracted redshifts z, absolute magnitudes M i , FWHMs of CIV, CIII], and MgII lines (uncertainties are not provided), and also HWHMs of the blue and red sides for these lines, the SDSS ugriz magnitudes, and their corresponding extinctions (obtained originally from Schlafly & Finkbeiner 2011) .
The Luminosity
We converted the broad-band extinction-corrected ugriz magnitudes (Fukugita et al. 1996) to the luminosities using a standard ΛCDM cosmological model with 0.3, 0.7, 0.0) . Each of the five luminosities was then converted to any of the three monochromatic luminosities at 5100Å, 3000Å, and 1350Å using prescription of Koz lowski (2015). The Figure 1 . Comparison between the luminosity at 1350Å (left panel), 3000Å (middle), and 5100Å (right) taken from the SDSS DR7Q (x-axis) and calculated from the DR12Q broad-band magnitudes (y-axis). Contours show the density of objects per 0.05 × 0.05 dex bin. In brackets, we provide the mean and dispersion of differences, respectively. monochromatic luminosity is calculated as a weighted mean of up to five luminosity values from the five SDSS filters, where as weights we used the sum of squares of the luminosity uncertainty and the conversion dispersion. We provide 39,005 monochromatic luminosity estimates at 5100Å, 139,686 at 3000Å, and 229,248 at 1350Å.
We have also downloaded the DR7Q data set, presented in Shen et al. (2011) , that contains the monochromatic luminosities and BH masses obtained directly from spectra. We matched our derived monochromatic luminosities to the DR7Q data set. In Figure 1 , we provide comparisons for the three luminosities. In all three cases there is a tight correlation between the values obtained from the spectra and the broad-band magnitudes with minute mean offsets (∼0.01 dex) and dispersions of 0.11, 0.10, 0.12 dex, for 5100Å, 3000Å, and 1350Å, respectively. Because our typical AGN is bright log (L mono /erg s −1 ) ≈ 46 and distant z ≈ 2, the AGN host contamination is not or weakly present in this dataset. A fraction of the dispersion in the luminosity differences is caused by the AGN variability itself, where we know that on time scales of months-years the flux can change by a 0.2-0.3 magnitude (∼0.1 dex in luminosity) in optical bands (e.g., Ulrich et al. 1997; MacLeod et al. 2010; Schmidt et al. 2010; Koz lowski 2016) .
The bolometric luminosity L bol is derived from the monochromatic luminosities at 5100Å, 3000Å, and 1350Å using the following bolometric corrections from Richards et al. (2006) : 9.26, 5.15, and 3.81 respectively. By analogy to the monochromatic luminosity calculation, as the final bolometric luminosity we provide the weighted mean of the bolometric luminosities from the monochromatic luminosities, where the weights are the squared luminosity uncertainties. The Eddington luminosity L Edd can be simply obtained from L Edd = 1.26 × 10
, where we first use the BH mass estimate based on the MgII line and if not present on CIV (derived and discussed below). The Eddington
Edd .
The Black Hole Mass
The virial BH mass is typically obtained from a single spectrum using Shen et al. 2011) , typically against nearby reverberation mapped AGNs (e.g., Blandford & McKee 1982; Peterson 1993; Peterson et al. 2004) .
Masses based on the MgII line: The coefficients for MgII are (a, b) = (0.74, 0.62) from Shen et al. (2011) and produce an offset of 0.056 dex in the derived masses as compared to the matched DR7Q BH masses. We, therefore, modify them to (a, b) = (0.796, 0.62). The same pair of values is found by the minimization of the BH mass differences in a least squares sense on an (a, b) grid. In the left panel of Figure 2 , we present the comparison between the BH masses derived from the SDSS spectra (DR7Q; x-axis) and the ones derived from this work (yaxis). The mean difference offset is by definition 0.0 dex, because the (a, b) parameters are found on a grid, while the dispersion of differences is 0.34 dex.
Masses based on the CIV line: For the CIV line, Shen et al. (2011) use (a, b) = (0.66, 0.53) from Vestergaard & Peterson (2006) , but we found a rather biased BH masses using DR12Q as compared to the DR7Q ones, and to the ones based on the MgII line. We found that while the MgII FWHMs in DR7Q and DR12Q match one another, there is a problem with the FWHMs of CIV (Figure 3) . We use the following empirically found conversion to match DR12Q CIV FWHMs to the DR7Q ones log FWHM 7 km s (2) After exploring the reason of to why the two data releases differ in this context, which to some degree is beyond the scope of this paper, we find that DR7Q FWHMs appear to be more reliable than the DR12Q ones. This is because Shen et al. (2011) carefully fits to spectra all the necessary ingredients (simultaneously: the contin- uum, the Fe template, broad and narrow Gaussians for the lines) to measure the FWHMs that are in fact converted from the Gaussian dispersion. And the Gaussian dispersion is a more robust estimate of the BLR velocity than a straight FWHM measurement for the CIV line (Denney et al. 2013 ). Pâris et al. (2016) , on the other hand, use principal component analysis to obtain the reported FWHMs. The CIV line is also known to be notoriously troubled by other effects such as a significant blue shift of up to thousands of km s −1 (e.g., Richards et al. 2002) and the line asymmetry due to outflows (e.g., Gaskell 1982) that seem not to reverberate (Denney 2012) , blurring the picture of the BH mass estimation.
From a minimization of differences between our BH masses and the ones from DR7Q, that we perform on an (a, b) grid, we find (a, b) = (0.64, 0.53) to be the best choice for the CIV BH masses. In the right panel of Figure 2 , we present the comparison between the CIV BH masses derived from the SDSS spectra (DR7Q; xaxis) and the ones derived from this work after correcting the FWHMs from DR12Q (y-axis). The mean offset by definition is 0.0 dex, while the dispersion is 0.28 dex. Because the CIV line is known for being problematic and/or biased in terms of the FWHM measurement (e.g., Shen et al. 2008) , we caution the user of this BH mass estimate.
We also perform the internal comparison between the MgII and CIV BH masses based on DR12Q. In the left panel of Figure 4 , we present the density contours, and in the right panel a histogram of differences of BH mass logarithms. We find a small offset between the two samples of 0.07 dex (MgII BH masses are larger) and the dispersion of 0.39 dex after pruning 3σ outliers.
The monochromatic and bolometric luminosities, the Eddington ratio, and the BH mass estimates are provided in Table 1 .
DISCUSSION
While McLure & Jarvis (2002) and Assef et al. (2011) find that CIV FWHM line measurements are generally consistent with those for hydrogen lines, Denney et al. (2013) , Denney et al. (2016a) , and Denney et al. (2016b) find that the decreasing signal-to-noise ratio can significantly bias the measured CIV FWHMs and therefore BH masses. In particular, Denney et al. (2013) show that for the high signal-to-noise spectra the line dispersion, rather than FWHM, returns reliable BH estimates, and Denney et al. (2016b) identify several problems in the CIV FWHM measurements due to (1) intrinsic diversity of AGNs and (2) systematic offsets between the CIV and HeII or [OII]-based redshifts, leading to the reported biased redshifts from the SDSS/BOSS pipeline (used in DR12Q). The latter is studied in Shen et al. (2016) , who point out problems with the systemic velocity shifts in AGNs and their impact on the measured redshifts. While this may look as a weakly important issue here, incorrectly measured redshifts can lead to biases in the derived luminosities, what in turn leads to The normalized histogram of ratios of the MgII to CIV BH masses is shown. In brackets we provide the mean and dispersion of differences, respectively.
Table 1
Estimates of the Monochromatic and Bolometric Luminosities, Eddington Ratios, and Black Hole Masses for DR12Q AGNs. biases in the BH masses. Table 1 presents our BH mass estimates. It is important to understand that the initial DR7Q BH mass estimates are based on the luminosity-BLR radius relation that have intrinsic dispersion of 0.4 dex (e.g., see Shen 2013 for a review). Because Pâris et al. (2016) do not provide uncertainties for their FWHMs, we are dealing with a 0.4 dex systematic bias to start with, and we have only estimates on the uncertainties of the luminosity, we have decided to report estimates of the BH masses only (without uncertainties). These masses should serve as a means for statistical studies of large samples of AGNs, keeping in mind a plausible systematic ∼0.4 dex offsets, rather than for studying individual objects.
SUMMARY
In this paper, we used the twelfth quasar data release from SDSS to obtain basic physical parameters for ∼280,000 AGNs, that include black hole masses, luminosity at 5100Å, 3000Å, 1350Å, and bolometric, and the Eddington ratio. First, we estimated the monochromatic luminosities from the broad-band extinction-corrected ugriz SDSS magnitudes. They were then matched to and compared to the ones derived from spectra and published in DR7Q. We find excellent correlations with the mean difference offsets of ∼0.01 dex and dispersion of ∼0.1 dex. Then, by combining these luminosities with the broad emission line widths, we estimate the black hole masses. For the MgII line we find an excellent match to the DR7Q BH masses, while for the CIV line we uncover a bias between the two data releases: DR7Q and DR12Q, due to the method used to estimate FWHMs. Nevertheless, we correct this bias empirically, after which our CIV BH masses match nicely with the ones from DR7Q. We also cross-check the MgII and CIV BH masses internally, and we find a mean offset of differences of 0.07 dex with the dispersion of 0.39 dex. All the obtained physical parameters of AGNs are provided in a tabular form line-by-line matched to the DR12Q catalog from Pâris et al. (2016) . There are 283,033 virial black hole mass estimates, of which 132,451 are for MgII, 213,071 are for CIV, and 62,489 are for the both lines.
While there are many (some unknown) uncertainties in the quest for obtaining the BH masses (the intrinsic 0.4 dex dispersion in the BLR radius-luminosity relation, unknown uncertainties of FWHMs from DR12Q), the estimates provided in this work are better suited for statistical analyses of AGNs, in particular, they could be used in tracing correlations of the AGN variability (from large ground-based and/or space-based sky surveys) with the physical AGN parameters. Because the CIV line is typically problematic to correctly measure from spectra (both its width and centroid), is often asymmetric, and a fraction of light is unrelated to the bulk velocity motion of BLR (it does not reverberate), we caution the reader that the CIV line-based BH masses are simply and only best estimates from the available DR12Q catalog.
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